Vanadate-induced inhibition of renin secretion is unrelated to inhibition Na,K-ATPase activity.
There is evidence that three inhibitors of Na,K-ATPase activity--ouabain, K-free extracellular fluid, and vanadate--inhibit renin secretion by increasing Ca2+ concentration in juxtaglomerular cells, but in the case of vanadate, it is uncertain whether the increase in Ca2+ is due to a decrease in Ca2+ efflux (inhibition of Ca-ATPase activity, or inhibition of Na,K-ATPase activity, followed by an increase in intracellular Na+ and a decrease in Na-Ca exchange) or to an increase in Ca2+ influx through potential operated Ca channels (inhibition of electrogenic Na,K transport, followed by membrane depolarization and activation of Ca channels). In the present experiments, the rat renal cortical slice preparation was used to compare and contrast the effects of ouabain, of K-free fluid, and of vanadate on renin secretion, in the absence and presence of methoxyverapamil, a Ca channel blocker. Basal renin secretory rate averaged 7.7 +/- 0.3 GU/g/60 min, and secretory rate was reduced to nearly zero by 1 mM ouabain, by K-free fluid, by 0.5 mM vanadate, and by K-depolarization (increasing extracellular K+ to 60 mM). Although 0.5 microM methoxyverapamil completely blocked the inhibitory effect of K-depolarization, it failed to antagonize the inhibitory effects of ouabain, of K-free fluid, and of vanadate. A concentration of methoxyverapamil two hundred times higher (100 microM) completely blocked the inhibitory effects of vanadate, but still failed to antagonize the effects of ouabain and of K-free fluid. Collectively, these observations demonstrate that vanadate-induced inhibition of renin secretion cannot be attributed entirely to Na,K-ATPase inhibition, since in the presence of methoxyverapamil, the effect of vanadate differed from the effects of either ouabain (a specific Na,K-ATPase inhibitor) or K-free fluid. Moreover, it cannot be attributed entirely to a depolarization-induced influx of Ca2+ through potential-operated Ca channels, since methoxyverapamil antagonized K-depolarization-induced inhibition of renin secretion much more effectively than it antagonized vanadate-induced inhibition.